Abstract : In "Creating the Technopolis: High Technology Development in Austin Texas," Smilor, 
INTRODUCTION
The Triple Helix thesis (Viale and Etzkowitz 2010) is that the potential for innovation and economic development in a knowledge society lies in a more prominent role for the university and the hybridization of elements from university, industry and government to generate new institutional and social formats for the production, transfer and application of knowledge. The Triple Helix concept relies on three main ideas: (1) a more prominent role for the university in innovation, on a par with industry and government in the knowledge society; (2) a movement toward collaborative relationships among the three major institutional spheres, in which innovation policy is increasingly an outcome of interaction; and (3) in addition to fulfilling their traditional functions, each institutional sphere also "takes the role of the other" performing new roles as well as their traditional function (Triple Helix Research Group 2013) . The Technopolis Framework adds the support groups sector to the Triple Helix as well as a finer delineation of the academic, business, and government sectors. The support groups sector, which is key to innovation ecosystem development, includes such things as VC and angel financing, legal and management talent, professional and industry associations, entrepreneurship support activities, chambers of commerce, non-profit and non-government organizations, etc. As stated by Saxenian (1994) , support groups are a segment of regional institutions that set the tone for social interaction, and both influence and are influenced by the culture of a region.
Institutional excellence in any sector or subsector is not
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sufficient. As emphasized in both the Triple Helix and Technopolis Frameworks it is the interaction or networking across sectors that is most important and that sets regions apart in terms of their creative and innovative capacity (Smilor et.al. 1988; Gibson and Rogers 1994; Phillips 2008) .
As noted in <Fig. 1>, we identify the key role of influencers across mechanisms, processes, and metrics as linking the university, business, government, and support groups. Mechanisms include such things as policy (e.g., the Bayh Dole Act or governmental research funding agencies). Structures include such entities as science parks, incubators and business accelerators. Processes focus on how these policies and structures are managed. For example, is communication highly structured and vertical or is it more informal and horizontal? Is there a high tolerance for entrepreneurial risk taking and the ability to try again, i.e., is failure seen as an important learning activity or as the end of an individual's entrepreneurial career? Metrics concern how results are measured and often determine or at least influence behavior. Are key metrics the number of patents a university generates or the number of published articles? Is it the amount of research funding, the impact of the research, or commercial applications? In short, mechanisms, processes, and metrics have a great deal to do with facilitating or frustrating win-win-win activities across the Triple Helix or Technopolis Framework. 
The Key Role of Influencers
There are many regions in the US with excellent research universities, proactive city governments and chambers of commerce, and a highly-touted quality of life that have not been very successful in leveraging these assets for accelerated technology-based regional development. In "Creating the Technopolis: High Technology Development in Austin Texas," (1988) the authors stressed the key role of 1 st and 2 nd level influencers who networked across academic, business, government, and support groups sectors to envision and enact important economic development policies and strategies. A main conclusion of the current research is that the "momentum" for successful regional cooperative activity in Austin, Texas has continued to come from key influencersvisionaries and champions -within and working across sectors or sub-sectors to connect and leverage otherwise unconnected and perhaps competing actors for a common purpose through formal and informal collaboration, coordi-nation, cooperation and at times synergy during key targets of opportunity (Phillips 2008) . 1 The focus is on influencers and the networks in which they are embedded as opinion leaders and as communication bridges (Rogers and Kincaid 1981) . 1 st level influencers are usually successful leaders in "their" sector, but they also maintain extensive personal and professional links to other sectors and they effectively cross sectors with credibility and influence. 1 st level influencers also tend to mentor and at times "protect" 2 nd level influencers as they work across different public-private sectors to structure and implement action oriented activities that challenge institutionalized rules, procedures, and established expectations of conduct.
2 Second-level influencers act as informal communication bridges to first-level influencers while initiating boundary-spanning activities with their colleagues and trusted friends in other sectors whether within large institutions like the research university or across business, academia, or government. The personal communication networks of such influencers tend to be outward looking and open as opposed to being closed and provincial and such "outward looking" networks tend to be multidisciplinary and international. Social Network researchers look to the individual's social environment for explanations, whether through influence or leveraging processes, on how certain things get done because of the connections one has to others (Borgatti, et.al. 2009 ).
THE UNIVERSITY OF TEXAS AT AUSTIN
This paper supports the view that a research university's most important deliverable for industry and society is to graduate educated students. With a 2013 enrollment of about 38,500 undergraduate and 11,500 graduate students, UT Austin is a major supplier of educated talent for regional, as well as national and global, industry and academia as well as the public sector.
3 Following in order of relative importance, after the number-one priority of graduating educated students, Austin's industry's top needs from the university are reported to be: Continuing education opportunities; consortia and research centers; consulting; and sponsored research followed by intellectual property (IP) and technology licensing.
4 UT-Austin is considered the keystone institution for fostering technology-based growth through: (1) The achievement of scientific preeminence, (2) the development of new technologies for emerging industries, and (3) the attraction of major technology companies and the creation of home-grown technologycompanies. In the regard we describe three key aspects of UT-Austin that have been crucial to the growth and sustainability of the Austin Technopolis: (1) endowed research chairs, (2) research and development (R&D) expenditures, and (3) enhanced technology licensing and spinoff activity including the University's Austin Technology Incubator and the growth of entrepreneurship programs and activities across a broad range of University colleges and departments.
Endowed Chairs
Endowed chairs help attract top researchers who are key to winning competitive state, federal, and international research grants that fund fellowships and attract superior graduate students. The resulting outcome is a clustering of established and emerging talent in centers of research and 1 "Collaborate" means to cooperate with the enemy. "Coordinate" means to bring into proper order or relation; to harmonize; to adjust. "Cooperate" means to act or work together with others for a common purpose; to combine in producing an effect. "Synergy" is the simultaneous action of separate agencies which together have a greater total effect that the sum of their individual effects. 3 The University of Texas at Austin, established in 1863, is the flagship campus for the UT-System which is comprised of 9 universities and 6 health institutions. UT Austin enrolls about 50,000 students/year with 18 colleges and schools and 86 doctoral programs. The Cockrell School of Engineering's has 267 faculty and more than 7,800 students enrolled in nine undergraduate and 13 graduate degree programs. The College of Natural Sciences has 370 faculty and 10,800 students and 37 research units. 4 
Research Funding
UT Austin research expenditures grew from 376 million (FY02-03) to 589 million (FY 10-11) significantly up from 120 million in 1986. and Communications Group (WNCG). WNCG's research funding has exceeded 20 million since its formation in 2002 with the support of 13 industry affiliates and sponsors. 9 In 2012 WNCG was named as a prestigious National Science Foundation (NSF) Industry/University Collaborative Research Center (I/UCRC). The award provides WNCG with about 400,000 in initial funding over a five-year period. The funding is renewable up to 15 years. The I/UCRC program is an annual competition created by NSF to reward university research centers that demonstrate great promise for research breakthroughs while exhibiting a strong track record of collaboration with companies and other universities. As noted by Dean Gregory L. Fenves, Cockrell School of Engineering, WNCG is one of the world's leading wireless research centers, involving more than 16 faculty and 120 graduate students in electrical engineering, aerospace engineering and computer science. The crucial support provided by NSF will allow WNCG to accelerate its research on the greatest wireless challenges that society needs to solve in the next several decades." (UT web, "WNCG Awarded NSF Industry Collaboration Center," Wednesday, February 2, 2011)
Knowledge Transfer and Commercialization
UT Austin's Office of Technology Licensing (OTL) was launched in September 1991 and reflecting university concerns of the time the office was staffed by lawyers who emphasized the protection of UT's IP. As a result of increased state political and societal pressure calling for greater economic impact of UT Austin research, more emphasis has been placed on transferring knowledge and technology out of the university and into the marketplace. In brief, the transition of increased emphasis on S&T commercialization has been a difficult challenge given the established norms and values of a state university funded, in large part, by public money. In September 2003, the OTL was renamed The Office of Technology Commercialization (OTC). While undergoing difficult institutional change, UT Austin's OTC continually works to improve processes for transferring university research to industry including:
Evaluating, protecting, marketing, and licensing university inventions and software Assisting in the formation of startups Promoting collaboration with industry, investors and other stakeholders in the technology commercialization Informing UT Austin faculty on appropriate and current patent protection and commercialization processes.
Between FY 2003 and 2011 UT Austin was issued 276 US and 148 foreign patents. In FY 2010-2011 34 US patents were issued in the US and 28 in foreign countries with the most foreign patents being filed in Japan followed by Denmark, Sweden, Ireland, the UK, Switzerland, Germany, France, India, and Mexico. Annual tallies of license agreements at UT Austin have ranged from the mid-twenties to a high of 58 in 2008 for a total of 306 license agreements over the past nine years. Licensing income has increased considerably from about 500,000 in 1992 to over 25 million in 2011. As is common in most university royalty streams, a few patents provide the great percentage of financial rewards.
One of OTC's key responsibilities is to serve as a startup or spinoff catalyst for the University. <Fig. 4> shows the number of UT-Austin IP-based Texas and Non-Texas located startups per year from 1990 to 2011. There have been 58 spinoffs based on UT Austin research since 2003 with a high of 13 spinoffs in 2010. 10 We believe it is also important and correct to include non-IP spinoffs in any assessment of the economic development impact of a research university. For example, in Austin, it is important to include university connected companies such as National Instruments and DELL Corporation in the UT affiliated spinoff category as it was UT Austin that brought the founding entrepreneurs to Austin: Jim Truchard and colleagues launched National Instruments while working at UT's Applied Research Labs (ARL) in 1976 and Michael Dell launched his entrepreneurial effort as an undergraduate business student in 1984 It is also noteworthy 9 These sponsors are: AT&T, Cisco Systems, U.S. Department of Defense, Panasonic, Yokogawa, Powerwave Technologies, Commscope Corp., Samsung, National Instruments, Dell, Qualcomm, Texas Instruments, and Huawei, who participate as Industrial Affiliate members, as well as major government support from the Army Research Laboratory, NSF and the Defense Advanced Research Projects Agency. 10 A university spin-off is considered to be a company that licenses a technology from a university in order to function; that is, the company did not exist until the time the university technology was licensed. A company is considered a spin-off regardless of whether or not the company founders were involved in the creation of the licensed technology. 
The Austin Technology Incubator
Beginning operations in 1989, The Austin Technology Incubator (ATI) at UT Austin has been a key catalyst in developing Austin's entrepreneurial and innovation ecosystems continuing into 2013. In 1989, Austin was in an economic slump and "see through" buildings were prevalent.
11 Led by the IC 2 Institute, the Austin Technology Incubator "experiment" secured modest 3-year funding of 50,000/year from the City of Austin and 25,000/year from The Greater Austin Chamber of Commerce and a onetime donation of 70,000 from Travis County plus 50,000 from a private donor. ATI was launched near the epicenter of emerging software technology companies, in 4,000 sq. ft. of "borrowed" office space with donated furniture from university storage and an Austin retail store with some "difficult to sell" furniture.
12 University administration was not entirely comfortable with the idea of a state supported educational institution hosting a business incubator, even if it was not-for-profit, so the concept was that these entrepreneurs chose to grow their companies in Austin, in part, because of the region's quality of life which they and their colleagues and employees and their families enjoyed and because of the critical importance of having a continuing supply of qualified talent graduating from UT Austin and other regional education institutions. In addition, we argue that UT Austin also deserves considerable credit for the founding of non-technology Austin-based entrepreneurial enterprises such as Whole Foods, Inc. and the SXSW Interactive Film and Music Festivals as both were founded by former UT Austin students and have been supported in their local growth by UT students and graduates as employees and as customers. 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 11 In 1982 Austin had 16 million sq. ft. of office space and the occupancy rate was 95%. In part motivated by the economic development hype of winning the MCC headquarters, by 1986, 14 million sq. ft. of office space had been constructed and the occupancy rate had dropped to 70% and by mid-1987 an additional 6 million sq. ft. dropped the office occupancy to 60% (Gibson and Rogers, 1994) . In 2012 Austin's vacancy rate is at 17% and leases are being signed at 32% over 2011 prices (Forbes Web, May, 2012) . 12 As one of the wealthiest Texans, Dr. George Kozmetsky could have simply underwritten the start-up expenses of ATI; however, he wanted to secure buy-in and commitment from key public and private stakeholders and he wanted to emphasize building an entrepreneurial start-up culture as being most important to the launch and sustained success in the management and operation of the Austin Technology Incubator. As an additional challenge to the launch of ATI, a previously launched and well-funded Austin-based technology incubator called Rubicon had closed its doors with no successful graduate companies and millions in lost investment.
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"presented" as a technology venturing laboratory for UT students and professors much like a chemistry or physics lab.
In 1989 the lack of venture or angel capital was a noted challenge for the successful operation of ATI and the growth of a regional entrepreneurial culture. Recognizing this need, the IC 2 Institute launched the Texas Capital Network (TCN) as a non-profit angel fund that matched promising ventures to potential investors. TCN was built on the participation of wealthy influencers state-wide who agreed to review business plans in technology sectors that they were interested in, and if they so desired, provide seed funding to a particular entrepreneurial venture. TCN, which was based at ATI, was renamed The Capital Network and grew to be the largest angel fund in the Southwest, facilitating more than 150 million in total investments with 2000 registered entrepreneurs. TCN's annual Venture Capital Conference regularly attracted upwards of 300-500 investors and entrepreneurs who came from across the nation and internationally to hear venture pitches from Texas start-ups. As VC and business angel groups became more prevalent in the Austin region, TCN terminated operations in 2001. ATI and TCN and the Austin Software Council which IC 2 founded in 1993 were key catalysts in building Austin's emerging innovation ecosystem by conducting training seminars on business plan development, deal structuring, managing the investment process, and by organizing venture competitions.
Since its inception ATI has had the dual purpose of service to the University as an education and research laboratory on entrepreneurship and technology venturing and as a regional catalyst for economic development. Over the years, as Austin's regional innovation and entrepreneurial support systems have grown and matured, so has ATI. Austin's current entrepreneurial ecosystem has a broad range of private and public support structures and associations supporting technology venturing, consequently ATI incubation activities have focused on providing high value mentoring in four technology verticals: IT, clean energy, wireless, and biosciences. ATI brings to its portfolio of companies, in each industry sector, deep domain management expertise and investor network access. It is important to note that each of these industry verticals has important formal and informal links to UT Austin research and education as well as to city and chamber of commerce economic development objectives. In brief, ATI has been central to assisting entrepreneurs with building successful business teams to support technology ventures and to better access angel, VC, and state funding; mentoring students from across campus; mobilizing the regional business community around emerging technology sectors; and graduating high-growth ventures into the Austin community. With active support from local business professionals and the chamber of commerce, city government, and the University for 25 years, ATI has maintained a well-earned reputation as of one of the nation's finest examples or models for technology business incubation. There is an emerging call for research universities to serve as entrepreneurial centers that drive research breakthroughs and discover solutions to large-scale scientific and social problems many argue that innovation and entrepreneurial activity must grow exponentially if we are to continue to advance American science and technology. The institutions of the UT-System are an ideal ground from which to advance a highly-visible, cross-institutional culture that fosters entrepreneurship rather than entrenched "silo" thinking. To accomplish such goals, fresh, new methodologies must be developed that will advance Thinking and acting entrepreneurially in academia, business, and government in for-profit and not-for-profit activities and in fostering innovative environments are seen as good things. But one should be careful of the metrics used to measure the success of such programs. In the end, the success and growth of any entrepreneurial venture depends heavily on the innovation ecosystem in which it is embedded. While many of Austin's current role models (such as Michael Dell, Jim Truchard of National Instruments, or John Mackey of Whole Foods Inc.) launched their enterprises without such formal institutional support, they benefited in centrally important ways from key Austin academic and business mentors and influencers.
THE INDUSTRY SECTOR
Successfully recruiting, retaining and growing, and creating firms in one or more globally competitive industry sectors or clusters is perhaps the most important indicator of a successful innovation ecosystem. We suggest that there are four main strategies of regional technology-based growth: firm recruitment, firm retention and expansion, new firm and industry sector development, and newer institutional alliances and partnerships, <Fig. 6>. The University of Texas at Austin has been a central and important asset to each of these strategies.
The University of Texas at Austin: An Entrepreneurial Initiatives Timeline
In 1984, the public-private collaboration effort led by the "MCC location Team" of government, business and academic influencers successfully recruited 3M R&D operations from Minnesota to Austin and four years later led the successful bid for Sematech, the nation's preeminent semiconductor R&D consortium, followed by Applied Materials in 1992, and Samsung in 2005. Austin's development unfolded over time as large and small software, semiconductor, and PC companies located in Austin in what may best be described as a snowball effect-as more companies located in the Capitol City more were attracted to the region. The recruitment of businesses and the founding of Austin-based firms fueled the region's development by providing high value jobs and careers, discretionary income, and taxes while branding Austin as a technology region capable of competing with national and international technology centers.
A Regional Challenge
In 2007, given the considerable downsizing of Austinbased semiconductor manufacturing as a result of increased global competition, it was clear to business and community leaders that the region should not base its future job and wealth creation so heavily on this one industry sector. Furthermore it was also clear that Austin's PC Industry, i.e. DELL Corporation, would not be the main accelerator for job and wealth creation that it had been in the 1990s. The regional challenge was how to leverage Central Texas' considerable assets in fabrication facilities and experienced talent and trained workers to the benefit of emerging industry sectors. In response to these challenges, the City and the Greater Austin Chamber of Commerce worked together to target the following seven industries for recruitment and entrepreneurial support: Automotive and Aerospace research and components manufacturing; convergent technology; data centers; life sciences; wireless; clean energy; and creative industries and multimedia, <Fig. 7>. It is important to note that each of these industry sectors had an established and growing Austin presence including relevant research, education, and training programs at the University of Texas and other regional universities and colleges.
In addition to firm relocation and technology venturing, firm retention and growth is important to regional economic development and sustainability. For example, initially attracted by Texas' lack of corporate and personal income tax, cheap land, and a relatively low cost of living IBM came to Austin in 1966 to manufacture the electric typewriter. More importantly, IBM elected to stay in Austin and transition into a major research center. From the creation of the world's fastest UNIX servers and the groundbreaking Cell Processor, IBM Austin has evolved as a critical component of IBM's globally integrated enterprise and is recognized as one of IBM's eight main research laboratories worldwide. The Austin research facility was created in 1995 to explore the usage and expansion of microprocessor research through the growing technology market of high-speed microprocessors with an emphasis on very fast circuits and computeraided design tools to support complex, high performance microarchitectures. More recently IBM Austin research includes software and hardware systems, high-speed communication chips, formal verification, distributed systems software, innovative cooling technologies, low power microprocessors, systems management, and performance evaluation. IBM and UT Austin have partnered to build substantial education and research programs while working with the City and The Greater Austin Chamber of Commerce to help shape the region's technologylandscape.
14 With more than 6,239 employees and an annual payroll of about 600 million, IBM Austin is the largest corporate R&D operation in Texas. In 2008, IBM received 4,186 US patents, the most of any US company. IBM-Austin contributed 825 patents to the total, more than any other IBM location worldwide. 15 As noted by Ben Streetman, Former Dean of UT Austin's Cockrell School of Engineering, Through the sharing of technology, resources, and talent, IBM and The University of Texas have enjoyed mutually beneficial relationship that goes back many
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16 Data were extrapolated from longitudinal datasets provided by The Greater Austin Chamber of Commerce. High technology companies were selected according to the following parameters: R&D and manufacturing in IT, software, and semiconductors; precision parts and applications (i.e. semi-conductors and medical devices); clean energy companies (but not fossil fuel energy companies); business-to-business high tech products and services; b2b and b2c internet or technology infrastructure services. Default, and therefore error margin, falls toward the non-technical or "other" categories. 17 The Fund grants discretion to the Governor of Texas when it comes to awards and this has drawn criticism from Texans for Public Justice among others while advocates call the Fund "a deal closer." Companies that pass the state's selection criteria are also usually approved for tax and other incentives from city and county levels and school districts if applicable (Brian Gaar, "Fund called a 'deal closer,'" AAS, 4/22/12: A10-11).
years. IBM is a top hirer of UT engineering graduates year after year. We consider IBM an invaluable partner. (IBM Press Release, October 3, 2007) .
<Fig. 8> shows the number of jobs created by Austin's new and expanding Hi Tech and Non-Hi Tech companies from 1994 to 2011. Over this 17 year period, Hi Tech company growth created the most jobs in Austin (56,101 or 49%) followed by the growth of Non-Hi Tech companies (26,470 or 23%), followed by new Hi Tech company formations (17,775 or 16%) followed by new Non-Hi Tech companies (13,775 or 12%) . 16 Clearly, while start-up and entrepreneurial ventures are important, the retention and expansion of existing firms is a key regional job and wealth creation strategy.
As of 2011 Austin's technology company employment totals about 101,000 in the following industry sectors: High tech information and other IT 32,000; high tech manufacturing 28,000; creative media 26,000 (employed in 2,160 firms); computers and electronics 24,000; engineering, R&D and labs/testing 19,000; and semiconductors 12,000. Dell with 14,000 employees tops the list of Austin's largest technology company employer followed by IBM with 6,239; Freescale Semiconductor with 4,336; AT&T 3,450; Advanced Micro Devices 2,933; National Instruments 2,500, Apple 2,500; Applied Materials 2,500; Flextronics 2,113; and Samsung Semiconductor 2,000.
GOVERNMENT SECTORS
In the US, the government segments can be usefully identified at three levels of analysis: federal, state, and city government. Each of these sectors can contribute to or frustrate regional strategies for technology-based growth.
Federal Government
The influence of the federal government on Austin as well as other technology-based regions in the US has been largely manifested in policy initiatives such as the Bayh Dole Act of 1980, funding for university-based research (e.g., NSF, NIH, DoD), and most recently improving national capability for retaining international talent educated in the US through improved immigration and visa procedures. Federal Government policies have also had major indirect impact on Austin's development as exemplified with the transition of a WW II magnesium plant in North Austin to a university research park. 
State Government
Low taxes and no personal income tax and a generally probusiness environment have been touted as key to Texas economic development. However, specific state sponsored economic development initiatives have been key to Austin's growth as a Technopolis. For example, in 2003 the 78 th Legislature enacted an economic development plan that included taking 390 million from the state's Economic Stabilization Fund (also known as the Rainy Day Account) to create a Texas Enterprise Fund (TEF), to help attract industry to Texas and to create jobs. TEF projects must be approved by the governor, lieutenant governor and speaker of the House. 17 The TEF was re-appropriated funding in Energy (5) SemiConductor (3) General (2) Aerospace & Defense (1) Robotics (2) Nanoelectronics (2) IT (2) Software (1) $0 $1,000,000 $2,000,000 $3,000,000 $4,000,000 $5,000,000 $6,000,000 $7,000,000 $8,000,000 Under the ETF the State also awarded 178 million in research grants and other assistance to Texas universities including assistance in the recruitment of 52 "star" researchers and their colleagues. (L. Copelin, "Tech fund deals touted," in AAS, B1-2). As shown in <Fig. 6> in Central Texas (the Austin region), the TEF has invested 34,993,000 in 25 companies across 11 technology sectors. As required by the TEF, each of these companies has an affiliation with a Texas University. The University of Texas at Austin has research collaborations with 23 of these ETF funded companies.
18 Austin's government is comprised of an elected mayor and six council members as well as a City Manager who is appointed by the City Council.
City Government 18
Since 1983, a key challenge in Austin's sustainability as a growing technology region, has been striking a balance between fostering economic development, a rising cost of living, and protecting the regions natural and cultural assets so prized in Austin. Ongoing grievances for tenured Austinites and new arrivals include lack of affordable housing, escalating property taxes and utility rate hikes, and increasing traffic congestion. Austin's growth has outstripped the capacity of existing roads and public transport and the citizens are conflicted over options to improve the situation such as light rail.
19 Austin's City Government has continually worked to maintain the region's attractive, diverse, and accessible quality of life for new arrivals as well as established residents but it has been a continuing challenge. As a result, over the years, mayors and council members have championed actions and policy that impact Austin in different, important, and often conflicting ways.
The Importance of Austin's Creative Industry
Much has been written in recent years about the importance of quality of life and creative enterprise assets in regional development. Richard Florida's The Rise of the Creative Class (2002) documents the environments favored by workers who create ideas, technologies, and content in a variety of fields ranging from science and engineering to arts and music. Such environments foster climates that value diversity and creativity, freedom if economic opportunity, abundant natural amenities, and a thriving urban culture. Given Austin's education assets, green rolling hills, abundant lakes, thriving music scene, and openness to diversity the region exemplifies many quality of life characteristics desired by the "creative class." Gibson and Rogers (1994) credit Austin's historic music venues and cultural icons for inspiring the free and creative spirit and "Keep Austin Weird" culture. Austin's music scene gained significant momentum in the 1970's as live music artists and venues began to multiply. 20 The 1976 launch of Austin City Limits at UT Austin's College of Communication TV studio was a seminal event in the city's branding as "Live 
SUPPORT GROUPS SECTOR
While considerably less developed in the mid-1980s than in 2013, the Support Groups sector (e.g., venture and angel capital, chamber of commerce, business professionals and associations) has been critically important to the launch, growth, and sustainability of Austin. Over the years such Support Groups have matured and multiplied in numbers and variety and have become increasingly important in building Austin's regional innovation ecosystem. Business-based support groups include professional services such as law, finance, accounting and related professional associations that foster regional entrepreneurship and innovation. Such groups are an important source of expertise and services for supporting Austin's entrepreneurs, new ventures, and for growing globally-competitive technology-based firms. A key contribution of these groups is providing the business knowhow and to be able to scale select ventures to become major employers with their national and international headquarters based in Austin. Other Support Groups include those representing minority issues, environmental concerns, nonprofits, and community lifestyles. Such groups proliferated as Austin grew. For example, in addition to the formal and informal entrepreneurial support activities resident at UT Austin and other regional colleges, the City of Austin, and the Greater Austin Chamber of Commerce, a 2010 survey found 24 community-based organizations and associations focused on supporting entrepreneurs with 4 of these focused on women entrepreneurs and 3 representing minority groups; 16 groups (not including Austin's established VC and Angel organizations) providing venture funding advice including bootstrapping; 12 community-based education groups and 12 regularly scheduled entrepreneurial events; 6 incubators in addition to The Austin Technology Incubator; and 6 blogs focused on fostering regional entrepreneurship.
Civic and Social Entrepreneurs: Giving Back
An important category of community-based support groups concerns civic-and social-entrepreneurship and philanthropic foundations which are crucial to quality of life activities and are an increasingly important category of support groups integral to Austin's regional development. A good deal of Austin's current philanthropy comes from wealth created successful entrepreneurs who reinvest in their community in terms of social, cultural, and educational initiatives as well as business ventures. The Michael and Susan Dell Foundation established in 1999 is one of the largest family foundations in the US. Over the years the Foundation has committed 450 million to education, health and financial programs with the goal of improving the lives of children living in poverty worldwide. The Foundation gave Austin United Way its first 1 million contribution; 1.9 million to Austin's Seton Healthcare Network's Insure-a-Kid program to enroll uninsured local children in state-and federally-subsidized health insurance plans; 25 million to the DELL Children's Medical Center; 38 million to the DELL Pediatric Research Institute; 3.3 million to the Austin Independent School District, 5 million to the Ronya and George Kozmetsky (RGK) Center for Philanthropy and Community Service, and in early 2013 50 million toward building a medical school at the University of Texas at Austin. DELL Corporation's spectacular growth enhanced the wealth of many DELL executives who have remained in Austin after leaving DELL and have continually given back to Austin with time, effort, and money with such important community projects such as The DELL Children's Medical center, The Long Center for the Performing Arts, and the Zachery Scott Theater.
CONCLUSION
The Austin case has identified key elements that accelerated the creation and supported the sustainable development including visionary leaders; a university with a high level of scientific and technological research; large and small technology companies linked in clusters of activity; supportive government policy especially at the local level; and a broad range of support groups working to sustain a creative and high quality environment. However, institutional excellence in any or all of academic, business, or government sectors is not sufficient. The present research has emphasized the key importance of boundary-spanning networking across all sectors by 1 st and 2 nd level influencers to achieve important community objectives, to build and sustain a regional innovation ecosystem, and to accelerate development through important mechanisms and processes.
We highlight several instances where influencers initiated mechanism and defined processes to facilitate collaboration across Austin's academic, business, government, and support sectors that facilitated the public-private collaboration needed to win the MCC in 1983; to fund endowed professorships and research center development at UT Austin; to launch the Austin Technology Incubator at UT Austin; to link state economic development funds and programs to university research; to transform UT Austin's Office of Technology Licensing to a more market oriented Office of Technology Commercialization; to build an entrepreneurial education support structure across the UT Austin campus; and to link economic development efforts of the city of Austin with those of the Greater Austin Chamber of Commerce and University of Texas.
Two cultural assets define Austin's DNA and have helped set the community apart from other regions that also have excellent research universities, public and private sector champions, and a high quality of life: One is the open and accepting "live and let live" or "Keep Austin Weird" culture that we suggest was born out of Austin's historic music and cultural venues and is sustained by Austin's current creative industries. It is important to emphasize that UT-Austin with its 50,000 students plus the region's other universities andcolleges are central to attracting a seemingly never ending flow of young talent which continually energizes Austin's creative and entrepreneurial culture. The second defining asset or characteristic is the cooperative "can do" attitude that technology, social, and civic entrepreneurs exhibit when coming together at important moments to implement regional action strategies.
An important limitation of this study is that it focuses on one case in which considerable assets and circumstances helped launch and sustain the Austin Technopolis including the winning of important national competitions for major R&D operations, the discovery of oil on university land that has helped fund the education and research excellence at UT-Austin, and having a high quality of life exemplified by Austin's green rolling hills, lakes, an entrepreneurial culture sustained by young talent and a broad range of creative industries. In short, Austin enjoys important assets for community influencers to leverage to sustain the Austin Technopolis. While other regions in the US or in other nations may not enjoy such advantages, it is argued that all regions have positive assets --whether human, geographic, cultural, or historic -that can be leveraged through publicprivate collaboration to overcome considerable challenges and to build creative and innovative ecosystems that are capable of producing wealth and jobs. We conclude that a key dimension of a sustainable technopolis strategy is the ability to grow and attract 1 st level influencers and to nurture 2 nd level influences that foster an environment of creative cooperation. Over the years, Austin has demonstrated that these influencers can come from the academic, business, government, or support sectors depending on a particular regional vision or challenge and depending who, at the time, occupies key positions of authority in each sector.
